Measurement of protein cytokines in tissue extracts by enzyme-linked immunosorbent assays: application to lipopolysaccharide-induced differential milieu of cytokines.
Determination of protein cytokines in local tissues would help to evaluate their local role in health, sickness behavior and immune-mediated diseases. Therefore, developing a simple quantitative method of protein cytokines in tissues/organs is highly important. Mouse tissues were collected following intraperitoneal administration of endotoxin-free PBS or lipopolysaccharide. A mild detergent, 0.1% Igepal, was added in a buffer to enhance cytokines extraction. The tissues were then disrupted, homogenized, centrifuged and the supernatants were collected and assayed using solid-phase immunoassays. The presence of 0.1% Igepal extracted significantly more TNF-alpha from liver (322%: p<0.01), brain (358%: p<0.05), lungs (1600%: p<0.01), and more IL-10 from liver (220%: p<0.001), brain (4650%: p<0.001) than PBS alone. On the other hand, using 0.1% Igepal did not increase IFN-gamma extraction from liver, spleen, brain, lungs, skin and kidneys more than PBS alone. Furthermore, i.p. administration of LPS induced a differential milieu of cytokines. LPS increased significantly the production of TNF-alpha, IFN-gamma, and IL-10 from liver (521%, 123%, 72%: p<0.01, 0.04, 0.04), brain (470%, 122%, 280%: p< 0.01, 0.03, 0.01), peritoneal lavage (p<0.001) and blood (p<0.001). However, the pattern of increase was different for the above cytokines in spleen, skin, lungs and kidneys. The extraction of protein cytokines from tissues was superior with addition of mild detergent. Furthermore, our results showed a differential cytokines response to LPS with respect to tissue and cytokine type. This method should provide an important tool for studying local protein cytokines in behavioral pattern, sickness behavior, and immune-mediated diseases as well as to determine local therapeutic efficacy of immunomodulatory drugs.